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Inlroditclion to the memoirs on the minds of Fort Flair, FJiubri, Juhhdpore, Belganm, 

Feesa and Karachi, by Gilbert T. Walker, O.S.I., ILA., Sc.D., E.R.S. 

The discussions of the records of six anemograph stations which follow complete the 
set of memoirs which Sir John Eliot had planned to write after his retirement. Of these 
nine form Volume XVIII, and two precede this in Volume XIX; but his untimely death 
prevented Sir John Eliot from finishing the task that ho had set himself. He nearly 
completed the analysis of the winds of Port Blair and this is published largely as he left 
it, with some modifications and corrections necessary to bring it into accordance udth 
definite results obtained by other workers ; Sir John Eliot also left some notes ,for the 
memoirs on Belganm and Deesa ; but those on Ehubri, Jubbulpore and Karachi were 
practically untouched. An examination of the original data in the course of writing the 
last five memoirs has shown that the instrumental records of the whole series were in 
general far from good,* but after careful consideration it appears that the results 
are qualitatively, though not quantitatively, true; and it seemed well worth while there- 
fore to ask ^tr. W. A. Harwood to carry through the publication of the series. Mter the 
lapse of so many years it would involve very much labour to make any attempt to eliminate 
the various errors in the records, and the last live memoirs have therefore been made 
very brief, questions of detail being neglected entirely. Thus it was at first intended to 
add to Sir John Eliot’s discussion of the Port Blair data a section giving the harmonic 
analysis of the winds after eliminating the effects of prevailing winds and convection 
currents, as has been done by Hann for Bodabetta and Kodaikanal ; but the discrepan- 
cies due to faulty exposure and iuelficient working were so serious that this idea was 
abandoned. The theoretical winds resulting from the daily pressure variation have how’ 
ever been worked out by Hr. "W. A. Harwood for two latitudes and arc published as an 
appendix to the present volume. They may be useful as indicating the relation between 
the daily variation of the wind and the daily oscillation of the barometer. 


A discussion of the ancmographic obsercalions recorded at Fort Flair from September 
1894 lo August 1001, by Sir Joii.v Eliot, jM.A., P.ll.S., K.G.I.E. 

LaliUtde 11“ 41' N Longitude 03' 42' Id. Klcoation of barometer cistern 91 feet above 
mean sea level, and of the lop of the anemograph tower 30 feet above the ground 
level. 

The present discussion of the Port Blair anemographic data is probably the most 
inicresting of the series, as Port Blair is the only purely insular and tropical station at 
which these observations have been hitherto recorded in India. 

Port Blair is in latitude 12® X and hence practically in the same latitude as Hadras 
in the Indian Peninsula and Jlergui in the Halay Peninsula. It is about 800 miles 
distant from [Madras, and also from S.augor Island at the entrance to the Hoogly, 350 
miles from Cape Negrais, the nearest point in Burma, 400 miles from Rangoon 
and [Mergui, and 500 miles from the entrance to the Bay of Bengal (assumed to be in 
latitude 5° N). 

* TUc (Urcctiimi in llin rreords of eomo ancuiomotcrs ore uiitrMl'Torlliy nud in many tbo vclociticu loao llicir accuracy 
for oornc years before cleaning. 


D 



142 


PISCUSSIOS OP THE A^'EMOG^AP^IC OBSER\'ATlONS 


Tlie iskud on -vvliich the tovrn stand's is' one of a Ime TvMcli probably represents , tbe 
unsubmerged portion ’of a mountain range extending fi-om Cape Negrais to tbe nortbem 
extremity of Sumatra, and which may be regarded as the continuation of the Arahan 
Toma. The line of islands includes Preparis, the Cocos Islands, the Aiukmans and the 
hricobars, and divide the Bay of Bengal into.two poi-tions, the Bay. .proper .to the west, 

and a smaller portion, the Andaman Sea, to the east. 

The station is situated on' a deep inlet- .which penetrates .westwards into. tbe Ip-^v 
forest-covored hills Of the Great Andaman and nearly unites with a similar, inlet on the 
western side. . The entrance of the inlet is nearly-closed by Boss Island,-, a rochy ridge . 
about 1-J- miles long and mile wide running north.,aud. south. ' This, island, is well 
planted with trees, but a suitable.site for, the obseryatoi^y was found at its .; southern. -end. , 
There is practically no land .to.the Past betyeenithe'Qbservatory, and the llalay Benin- ■ 
sula, but about 10 miles of low hilly country separates it from the sea on the wyst. .To , 
the south, low liills stretch almost co'ntinuously .for, about, 20 miles,- and to the north, at 
a distance of about five miles, Jlount Haniet. rises to a height of nearlj' 1,200. feet. 
Local peculiarities of the wind are therefore not likely to be very marked and the records 
may :he accepted as representing correctly the. winds of the 'suiTonnding portion of the 

Bay of Bengal.^' - ■ 

' ' i • ' - 

Meteokoeogt or Port Blair and the, Andajian Islands! 

Tlie most important feature of the meteorology of Port Blair, representative of tlie 
centre of the Bay of Bengali is the very' small variation of the temperature, pressure 
and humidity conditions diu'ing the year. 

Temperatiwe (as represented by thq . monthly means) has two maximum and t'a'6 
minimtmi values in the course of the year. The' following gives data 


— 

Mazimam. 

. 

Zlinimam. 

^aximDQi. 

Hiolcacui}. 

itcau* monthly maiCunum 
temperature. 

92'5 (April) 

85-1 (Sept.) 

8C'9.(Oct.)- 

85'!) (Dec:) 

iVIcau monthly ' minimum 
temperature. 

rs-s (,.) 

rc-c („) 

77-3 („) 

r-1-0 (Feb.) ' 

jMcan monthly toinperaturo « 

S.)‘7 { „ ) ' 

70-7' (,.) 

Sl-2 (Nov.) 

80-2 (Jnn.) : 


Mean monthly temperature is hence highest in April and lowest in- September, but 
its annual range is only 5°. The highest 'monthly maximum tempera'tiU’e'occ'urs in 
Ainil and the lowest minimum in Pehruaiyi the range'- being 17^-G- or little ' mart than 
half of the diurnal variation in India in the "driest months of the year:- ", The'h'ighest 
maximum recorded since the establifeliinent of the observatory is 09°’l' (oh the' 6th aud 
Sth May 1889) and the lowest minimum (on the 28th Bccemhef A^75), thiis gi'ring 
an absolute range of '33°'l’, during the’period of uehriy-forty years from ISGSAo'lOO-i. 
The diurnal range is greatest jn March (14i“-6) and Toast in JuTy'{8'’-6) and averages' l0°-4 
for the year. ■' ■ ■ ■ 

•I ha’'o left this as expressing: thc.ric^ of Sir JoTin Eliott but largo discrepancies bet-ween the readings of the anemo- 
graph and nncmoinctcr at Port lllair Bhotr .ihat tho BuiTOundings exercise oonsidcrablo iitfluenccj he^’ond^thislhe ivirclcss 
nicss.ages that nOTV corac in daily show at times a mai-hed disagreement between tho wind directions .recorded and those to bo 
expected from tho isobars.^G. T. ‘W’. ■ ^ ’ 
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The Tai'iation of temperature lienee may be resolved into a moderate diurnal varia- 
tion (averaging 10°) and a small annual variation of about 7° supeiimposed on the dim” 
nal variation. These' ranges are of coiu’se not quite representative of purely sea 
conditions, being considerably liigher than they ivould be in the entire absence of land. 

The variation of pressm'e is simpler and even less marked than that of temperature. 
The Barometer reading as is generallj’’ the case in India is highest on the average in 
January and loivest in June. The folloning gives extreme data : — 


— 

JloXTHtT Mnijrs. 

^laximom. 

Minimum. 

10 A.ir 

29*9-17 ins. (Jan. &■ Fob.) 

20'7CS ins. (Juno) 

•1 r.si 

29'SJ2 „ ( J.onii.irj’ ) 

29-CS9 „ ( „ ) 

Jlc-in of d.iy 

29 SOS „ ( „ ) 

29733 „ ( „ ) 

Diurnal rango • . • . . 

*111 in, (ilarclO 

*075 in. (July,) 


The range of the monthly mean pressure is hence only ’lOo". That of the monthly 
mean including the diurnal range {i.e., the difference betiveen the maximum 10 a.M- and 
the minimum I p.m. pressm-e) is •258". This is only slightly more than a quarter of an 
inch, of vhich more than a tenth of an inch is duo to the diiumal variation vhich is in- 
dependent of veather conditions. 

The aqueous vapoiu’ pressure, or amount of moisture in the air, is alvays large. 
The monthly mean value has tvo maxima and tivo minima in the coiu’se of the year. 
The following gives data of the vapour pressm-e : — 



Miulmcm. 

3Utinmm. 


Slatimum. 

S A.II. . . 

•7S1 (.Tail.) 

•9CG (May) 

•920 (All".) 

•935 (Ocl.) 

■1 r.M. . 

•SM ( „ ) 

•9C0 (April & 
May) 

■91S (Sep.) 

•930 ( „ ) 

ifcaii of Ja}' • 

•S07 ( „ ) 

•959 (April) 

•905 (Aug. it 
Sep.) 

•9.11 (Nov.) 


The absolute maximum is in April vrhen temperature is highest, and the minimum 
in January vhen temperatm-e is lowest. This variation is evidently the result of local 
evaporation in the neighbouring sea area and it is noteworthy that the vapour amount 
is absolutely greatest, not dm-ing the south-west monsoon period, but in April when 
the lightness of the loiver air movement and the comparative absence of convectional 
movement favours the accumulation of aqueous vapom- in the lower air strata. 

The follov-ing gives data .showing the chief featm- to d the annual A-ariation of the 
percentage humidity of the air : — 



Miuhnum. 

Maxirnam. 

Miniuium. 

Sraximum. 

ITcati of Jay . . 

78‘7 January 

87*J June 

SG'2 July 

SOM Soptcinber. 
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DISCUSSION OF THE AXEMOGBAPHIC ODSEllVATIONS 


The data for the amount of cloud shou’- only oue maximum and one minimum - 
dming the year, vis., 7 9 (July) and 2‘7 (March). • , 

In the folio-wing table are given data of the mean monthly rainfall and number of , ' 
rainy days at Port Blair-, together -with the mean monthly rainfall at Hancowiy,’ a 
station in the Nicobar Islands in latitude 8° N and longitude 93° E. ■ . , 


Mourns, 

Tout Rljik. 

' T»AxcowBr. ' 

Mesn rainfall of icontti, 

iQcbrs. 

Jiomter of ralnj days. • 

Mean rainfall of moctb. 

Inches. 

Jannnry 


• 


0-90 

2-1 

2-77 

Fcbni.iw 



• 

0-9C 

1-1 

1-87 , 

March 



• 

0-3.4 

i-o' 

2-30 

April 


* 


2-94 

B-C 

4-85 

May 




lG-73 

'■ 18-S 

13-53 

Juno 

• 



17-93 

-23-2 

. 13-60 

July 

« 


* 4 

15-4C 

23*1 

12-06 

August; 

• 


4 4 

14-81 

23-1 

11-71 . 

September 




18-85 

23-3 

11-54 ■ 

October 


4 

4 • 

11-68 

18-7 

14‘23 

November 

4 


• • 

8-53 

13-0 

13-45 

December 

4 



6*55 

7’6 

11-80 

Year , . . ‘ . 

114-70 

lCO-5 

114-30 


• A fall of O'l^ being taken to constitute a rainy day. 


There are at Port Blair, as in southern India generally, t-wo periods of maximum 
rainfall drrring the year, vis., June and September, i. e., at the beginning and at the end 
of tho full extension of the monsoon into upper India' and the corresponding minima are 
in the months of March and August. Ilainfall.is small in amount from January to 
April, but the extension of south--west -uinds (local in character) in May gives a very 
large increase at both Port Blair and Nancorvry, as'is alsothe case in Tenasserini and 
Lo-wer Burma in that month. The rainfall of June at Nancorvry is on- the averao-e the' 
same in amount as in May. At Port Blair horverer the dune rainfall is slightly greater 
than that of May. A slight decrease occurs during the period of the full extension of 
the monsoon currents to their limits in the upper Punjab -which is succeeded by a brief 
increase at Port Blair- in September, and at Nanco-vvry in October folio-wing on the 
gradual withdran-al of the humid cm-rents. Eainfall decreases in amount dm-id" the 
remaining t-wo months, more rapidly at Port Blair than Nanco-wry. ' ' 

The following is a brief stetch of the variation of the meteorological conditions 
during the year : — , ‘ . 

The year may be divided into four seasons, the characteristic features of which differ 
considerably : — , ' ■ - ■ 
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These are 

(1) The north-east monsoon period, including the months of January and 
Pebruaiy, Tvhen light to moderate steady north-east rvinds prevail over the 
Tvhole of the Bay area. 

(2) The pre-monsoon transition period from the north-east to the south-vest mon- 
soon, during vhich south-vest vinds gradually extend from the north south- 
vards over the vhole of the Bay area. 

(3) The south-vest monsoon period from Jime to September, vhen south-vest 
T\-inds (the continuation of the south-east trade-vinds) advance northvards 
over the Bay into northern India, and prevail steadily from July to September. 

(-1) The post-monsoon transition period from the south-vest to the north-east 
monsoon, dm-ing vhich north-east vinds of continental origin gradually extend 
from north-vest India over the vhole Bay area. 

The north-east monsoon period . — During this period moderate gradients for north- 
easterly vinds varying slightly from day to day obtain over the vhole Bay area. Dallas’s 
charts in the ileteorological Atlas of the Indian Seas shov that in the south and centre 
of the Bay vinds from northerly directions prevail almost exclusively. The average 
sh-ength of the ivinds in January ranges from about force 2 (Beaufort notation) in the 
north-vest angle of tlie Bay to about force S o in the south. It averages 3‘0 to the west 
of the Andamans, and 2'o and 3‘1 in the north and south of the Andaman Sea respec- 
tively. "Winds are slightly weaker and more variable in February than in January, the 
difference in strength being most marked in the centre and south. Temperatixre is 
lowest and the air driest in January, while light to moderate vinds with lightly clouded 
skies as a rule obtain. Winds vary considerably in strength with the variation of the 
gradients which are usually greatest after the passage eastwards of cold weather storms 
which have given light to moderate rain showers in Bengal and Assam. Moderate to 
steep gradients obtain also during the maximum and minimum phases of the oscillatory 
changes in India, which are due to some more general cause thanthe passage of the 
cold weather storms and usually independent of the weather conditions. Cyclonic 
storms are of very rare occm-rence in the Bay and the Andaman Sea during the period, 
and the rainfall at Port Blair is small in amount, averaging less than two inche s. 

Tre-monsoon transition period . — With ’the commencement of the hot weather in 
ilarch over Bengal and northern India generally, pressure begins to fall in the interior, 
and local south-vest winds set in on the Bengal coast. These vinds gradually extend 
landwards and seawards. By the end of March they appear to reach about latitude 
16° N, and in the latter part of May they usually prevail over the vholelof the Bay area. 
Feeble north-east vinds continue in March over the southei-n half of the Bay, but they 
do not exceed force 2 to 3 on the average in any part of the centre or south. 

In April the mean pressure is uniform over the Bay and' light variable winds 
prevail in the centre of the Bay furthest from the larger hot land areas where there is a 
lai-ge local indraught by day from the neighbouiing seas. The mean force of the winds 
near the Andamans is 2-5 which is considerably less than the force in the neighbourhood 
of the Bengal and Madras coasts where ship observations show an average force of 3*5. 

Pressuj’e continues to fall in 3Iay over the interior of India, especially in the north, 
and feeble to moderate gradients for south-west winds are usually established over the north 
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DISCt^SSIO^’^ OP THE ASEMOGn.VPinC OBSERVATIONS ’ ' - ' . ' 

and centre of the Bay dming the month. The air movement on the whole increases in the 
Bay, chiefly, owing to increasing activity at its centre. Winds on. the mean of the month- 
are of force 3;5 in the neighbourhood of the Bengal and' Madras . coasts, and raiigC' be- 
tween 3 and d over the centre and south of the Bay. Occasionally however the condi- 
tions of nearly uniform iircssure which -prevail in -April, persist during a part pf May, 
During these periods of approximately uniform pressure' Over the , centre of the Bay, 
conditions are favourable to the formation of cyclonic storms which may -develop into 
fierce .'cyclones w'ith their characteristic calm centres, storm waves andhim-icape winds. 
Pour such storms formed in this season during the period 189o-190d,''i;w.,”in 1895, 1897,. 
1898 arid 190-d. The storms all formed in an area characterised for some time jireMously 
by- nearly uniform pressime, light variable winds, moderately high temperature and clear 
or lightly clouded skies. '. The lower strata under, such conditions tend to become satiur- 
ated with aqueous vapour, the. product of prolonged evaporation. . 

The spiith-ioest monsoon /per iocl.—lipi the -latter part of May and the first week or 
fortnight of June south-westerly yiuds.of moderate intensity iirevail over tiie Bay. The 
movement, as already explained, commences at tlie head of the Bay in klarch and gradii: 
ally -extends- southwards in April, and -l^y. It has been regarded by some meteorologists 
as the setting in pf the soutlpwest ^monsoon. The rainfall which these sea winds give is 
restricted to the op.aat disfericts of Tenpsserim and B.urma, and to Bengal and Assam, the 
greater part of the interior experiencing- exceedingly dry hot weather-. A comparatively 
sudden change. usually occiu-s in the Bay area from about the lOth to the Idth and the 
land winds^of the interior, are rapidly displaced -by humid winds of great steadiness and 
volume, -This change ediibited in-, the Bay as an advance of a wave of distni-bed squally’ 
weather with strong winds and much -rain forn^ the commencement or bm-st,of the 
south-west monsoon, . . , . ■ . 

Thri character of (the change in . the air movement is shown by the following data 
giving five day means for the month of June of each year of the period : 




■ ' 






■ 






' 

1605. 

jm: 

• 

1607. 

‘ ■ 

380P. 

ISOQ. 

1000. 

1001. 

'1002. 

1903: 

100.4. 

Ist fo 5tli ' , 

• 






.131 

123 

. 

83, 


131 

98 

106 

Ill ' 

so 

Ifll 

'Cth to lOtU ‘ 

• 



• 



91 

- 1.M 

; 139 

119, 

.90 

211 

259 

111 

111, 

■ 23-1 

11th to 16th - 

• 


• 

• 



110. 

220 

,22?. 

: 200. 

■ 85, 

297 

320. 

210 

181 

.'228 

IBthto 20th’ 


• 


• 



221 

2;'6 

SIO 

I'.IOS- 

■or 

■ 2S9 

207. 

'169 

' 1 228 

231 

2lBt to 25th ■ 



. 




m- 

210 

2'S? 

236 

.'115 

P 

■ 112 

■ 100 

'228, 

'216' 

2Gthto30th , 

■ 

• 





kr 

293 

. 

'219 

'1b8 

• t 

' ,120 

' 222 

' 125 

08- 

U13' 

'27.3 


The, advance (marked by a large and sudden increase of the velocity pf tiie, winds) 
occun-ed 'in the fomth period of .lhe month in 1895, in the third in six years, and in the 
second in two years. . It is remarkable thatpn'1899 the year of , the great - drought and 
failure of thq' monsoon, Abe 'jnerease-.of velocity., was not exhiliited.iri June, and hence 
the tnie Eouth'-wsel monsoon was.gi'eatly delayed in that year. The change pcciu’s on the,' 
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average about the lOtb or lltb of the inoiitbL in the latitude of Port Blair, and the 13th 
or 14th at the head of the Bay thus progressing at an average rate of about 250 miles 
per diem. In the majority of years it is accompanied by 'the formation of a cyclonic 
storm in the north of the' Bay (a list of these storms is given in “ Discussion of the 
Anemographic Observations recorded at Saugor Island”). Such storms only affect 
the Tvinds orer the south and centre of the Bay by intensifying the general movement 
from south-west. These intensified monsoon winds exhibit -practically no shift of 
direction at Port Blair with -the advance of .the storm. ■ • 

After the full establishment of the south-west .monsoon, steady south-west to west- 
south-west winds usually prevail . The only important feature of the air movement is an 
oscillatory variation of its amount, periods of strong winds alternating with periods of 
feeble winds. ' The following -gives three examples of such variations in the mouth of 
July for the years 1895, 1899 and 1903; The mean daily air movement at Port Blau’ in 
Jidy is, it may be noted, 201 miles. 


Tear. ' 

Period of month of Jalj. 

3I(nn daily air 
movement oi 
period. 

Average daily 
rainfall of 
period. 

- 







Miles. 

Inches. 




Isfc to 9th 




162 

. 0-74 




10th to 17th 


• • 


220 

O’o6 

1893 . 

. -1 











ISth to 20th 


• • 


160 

0-16 




2 let to 3 let 


• • 


273 

0-24 



r 

2Dd to 6th 


• • 


• 266 

0-43 




7th to 9th 




195 

0-09 

1899 . 

. •! 










10th to 17th 




237 

,0-11 




18th to 3l6t 


• • 


1-14 

0-14 



(- 

Isfc to 9th 


• • 


114 

0-29 

' 



loth to 14th 




232 

1-18 

1903 . 

. ■! 










i5th to iJisfc 




. 169 

1*16 



1 

22nato31st 


* 


225 

1-20 


Corresponding data are given for the month of August in 1897 and 1901 in the 
following statement. The mean daily air movement at Port Blair in August is 187 

miles. 


rear. 

Period of month of Angost. 

STcsn JalJy air 
movement uf 
pciiod. 

Average tlaUj 
rainlall of 
period. 


. 





Miles. 

Inches. 



r 

3ra to 7th 


• 

250 

0-09 




8th to 10th 


• 

‘198 

0-21 

1897 . 



11th to 13th 

- 

, 

240 

1-40 




I.4th to 29th 

• 

• 

141 

' 0'41 



- 

30th and 3l6t • 

' 


' 

288 

0-12 
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DISCUSSION OF THE ANEMOSRAPHIC OBSERVATIOKS 


Year. 

Fetlod of xsoDtb of Angast. 

’ - 

3Icati flatly air 
movement of 
period. 

Avcrapo daily 
rainfall of 
period. ' ' . 










- Inchcj. 




2nd to Cili 

• 

• 

• 

• 

1.14 

..l-Ol . 




7tli to IGtli 

• 

. 


. 

21.1 

. o-oo 

lOOl . 



I7th to 2l3t 


• 


. 

178 

0-28 




22iia to 24th 

. 

' 


- 

2.17 

017 . , 



, 

25tlito 31st 

• 

• 

• 

■ 

138 

' OUS 


Tlie previous data, selected practically at random, exhibit fully the oscillatory 
variation of the air movement in very variable periods during the monsoon at Port, Blair 
and hence almost certainly over the centre and south of the Bay of Bengal. It is 
interesting to note that the strength of the winds in what may be termed the positive 
phase of the oscillatory variation is practically the same at Port Blair as in the hurst of 
the monsoont 

The following gives the mean force of the winds in the sea areas to the east and 
west of the Andamans for each mouth of the period {vide the Meteorological Atlas of' 
the Indian Seas). 


t 

lIOKTn. 




Main wiyp stssj^otk 
B civvosT soiLE tit Bit 
'A tBATOlUB 

lIoi'»tTTj.LocnT 

EOXEIltO JltitFOUT 2i’rUBEB 

AT Boat UhiiB, • 

Kftot of tho 
Andamans. 

West of the 
Andaioans. 

Vclocllj, 

Force. 

Jnno • 






4-1 

i-S 

lOM 

vs 

July 

• 

• 

- 

• 

• 

4-1 

4-C 

IFO 

1-7 

August 

• 

• 

• 

■ 

-• 

40 

4‘S , 

' , 

10'8 

1-0 

September 

_ 

■ 

• 

* 

• 

3-3 

3*7 ^ 

, 

n-5 

1-3 


The data indicate that the monsoon ninds are stronger in the Bay of Bengal than 
in the Andaman Sea, that they are most vigorous in July and August and fall off consi- 
derably in^ September. The seasonal variation of the movement at Port Blaii’ is seen 
to he similar to that in the sea area east of the Andamans. 

After the establishment of the south-west monsoon over the Bay area c 6l ni 
storms form at intervals in the north of the Bay; and advance as a rule throuo'h 
them India along a trough of low pressure which is one of the more important 
features of the pressure distribution of the period. At Port Blair, the only noticeable 
effect of such storms on the air movement is to intensify it during their inceptibn' and ’ 

for some days afterwards. The winds are remarkably steady in direction durino- these 

periods. Typical examples are shown in the India Daily "Weather Keports of + ' 
30th June and 26th to 31st July 1896, 12th to 19th June 1898, and 7th to 13th Aumst 
1899 j and data regarding others are given in the “ Meteorological Atlas of the Ind’ ^ 
Seas.” These examples illustrate three different types, the first being a storm at 
commencement of the season, tlm second and third storms generated in the north-west 


• See, il, 0. Leadon Ko, ItO, pape 1C ** Tbe Beaufoit Scale ot Wiod Torce'*— C. C. Blmpsoa. 





KKCouDKD XT POUT nr, Ain KuoM si:m:jtnKU isoi to ,vuol’st ipoi. 
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fiiiglc of the liny of moderafe to considerable intensity (the tliird being in fact one of 
the most vigoi-ous rain storms of the jieriod), and the fourth, a comtwrativcly rare type 
of rain storm forming in the north Andaman Sea. 

The general meteorological conditions arc unchanged from June to August, 
pressure being highest in the extreme south of India, and lowest in upper India. The 
gnulients .are steep in the B.ny and Arabian Sea, but vary avitliin Avide limits in periods 
corresponding with the periods of oscillatory variation of the air movement. In Septem- 
ber pressure increases rather rapidly in uiiper India rclath'e to north-east and soutli 
India and the gradients dccix'ase in the B.ay at the .same time that the trough of low 
lux'ssuro shifts considerably in position. Oce.asiona!ly the conditions in the Bay are 
favourable for the devolojuncnt. of intense cyclonic storms or cyclones. Typical ex- 
amjdes of such storms are those of 3rd to 7th September lS!)o and 11th to IGth Scjitem- 
ber l-SOS, 

27ic rcirc'athij south-icctf iiioimoon or posf'Woii.?09;j (ransition period . — Pressure 
increasiy raindly in north •Avesf India in October and on the mean of the month is 
n'markably uniform over the whole Indian hand and sea area. It is slightly lower on 
the avcnige over the Bay area than over tlie land area. 

In the early pari of the month the monsoon circulation over the Bay continues to 
be directed to Burma and Bengd. Jjight Avestcrly airs imivail in the Gangetic plain 
extending (xist wards as th,; south-wosit monsoon current Aveakons and contracts seaAvards. 
Usually .about the middle of the month, prassnre incre.ascs in Burma and Bengal 
ndaSive to the south and centi-o of the B.ia- and a slmllow belt of low ])i-cssnrc stretches 
in an cast and Avest direction aetaxs the B.ay. The monsoon AA'inds recurve round this 
loAc jiressure licit and are uoav directed to the west coast of the Bay, Avliere. they give 
ovavional geni!ral roin. Depros-ions frmjucntly form in the Ioav pressure area, and 
marcli AVei^tAvards to the (uinjnm or the Coromandel eo.ast giving rainfall along tlu'ir 
path'. I’ressure continues to inercase in northern India and the belt of low pressure 
shifts sr.uthwanls doAvn the Bay. Its axis is usually iu about the latitude, of Port Blair 
in Xovemlter, in the extreme snutb of flic Bay in December and before the end of the 
hitter month it is nsuallj- absorbed or tnmsformed into the cr|na(orial low pressure belt 
of tb-: r.ort)i-eas| mom-oon perifKl. 

Tim south-AVC't iiioiivoon cnnvnt lienee curves round in the sonth and confro of tlie. 
Bav giving frequent atid heavy rain Avliich steadily diminishes at Port Blair and in flic 
Xic.ibars from Oetolier to December. In the hatter montli the rain-storms fonn in the 
belt to the east of Ceylon .and flic south Coromandel coast, between a region of north- 
e.i'f winds in the Bay and of humid soutb-Avest to Avest Aviiuls at tho enlr.auee to (lie 
Bav. Tlmy rarely develoj) into cnmpleto and Avell-marhed eyclonie eireulations, 
but pass AcestAvards as areas of lieaAy rain and squally Aveatlier. 

CA-ehmic storms form n( intervals during (he period. The conditions are faAonrahh! 
to .-low development and prolonged grou'lh Avith the nsuK (hat the storms oeeasionnlly 
.a! (;iin the intensity of eyelones. Owing to their originating in the eenire orsoiuliof 
th" Bav, J’ort Blair is frequently visited for short iieriods hy vigorous eyclonie Avinds, 
moving .about a cetitre to the Asesf of (hi* station. Typical examples of such storms 
tiios" of tlie bill to 12tli December IS!)."), 21,st to 21th October 1S1)7, -Ith to IL’lh 
Xovember ISbS, 27lh to 31st October 1003, and 12tb to loth Xovember 1003. 

c 
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DISC0SSIOX OF THE ASEMOaKAPHiC OBSERVATIOK5 

The table below shows the character of the winds over the sea areas to the west; and 
eastofthe Andamans, together with that at Port Blair for the season. 


M05X1I. 

Msitt mvv STSKtrorn Js Bit 

jlJtU. (DElVroBT SClLE), 

ilaxs riop* AKO COBSM- 

BBABTOBT XrvUBBB 
DytrrjfJJs ATPosrHwiB. 

West ft! the 

SSEt the 
Aodatrans, 

Velocity. 

Force, 

October . , ' . 

1 » 

3-2 

3-0 

G-3 

0-8 

November . . . 

• • 

3-.1 

3-1 

C-7 ' 

00 

December . . . 

• 

3-9 

3-6 

7-3 

0-9 ' 


Discussion of the wind eecords. , ' 

The present discussion is based on the records of wind direction and ainouht fallen 
at Port Blair during the ten year period — September 1894 to August. 1904,' ,■ ■ • . 

Summaries of the data are given in Tables 1 to 6 and plates to XTiTT i of the 
appendix. ■ '/■ 

Distribution of wind direction during the year. — It has been pointed , out in the 
section on the meteorology of Port Blair that winds from north-easterly, dii-ectioils predo- 
minate from November to March, or for five months of the year, and winds from .'south- 
west directions during the five months from May to September. In the trahfeition 
months of April and October^ winds are veiy variable,, ; 

In January and Pebruary, -winds from -northerly dhections prevail- almost exclu- 
sively in the centre and south of the Bay. The fpUo-ving. gives data sho-wing the per-' 
centage distribution of the winds according to direction at Port Blair during the period. • 


Itloirrs. 


N.TV, 

N. 

N.F, ' 

E. 

8, E.toK- 

Calmf, 

JanTtary • * , 

. 

. 

0-6 

36-1 

41-9 

ii-e , 

0-0. ■ 

. 'a-i . 

February . . 


• 

13'8 

30-4 

31-8 , 

13-1 ‘ 

3-7 . 

, . 4-0 

Slarcb . . 

• 

* 

lO-l 

20-9 . 

'27-2 

, 10-8 

6-1 ■ '■ 

.- '6-9 


Less than one per cent, of the ' -odnds are from dh-ections between "W. and S. E in 
January, and less than. four per cent, in- Pebruary. ' 

In the follorving table is ' given ■ the percentage amount of wind from' these direc- 
tions : — - ‘ , 


• 

MoBirn, 

- PEBCENTAOCAllOClfTOB'WINBMOU 

s.'e. toW, 

mm 

, N, 

. 

r 

■ E. 

January , , 


33'4 ■ 

45-'3 

ic-o 

1-2, - 

February ' . , 

8-4 

' . 26-3 

40-7 

, 10-7 

. -l-O 

ilarcli . , ' . 

. :10-9 - 

, 24-1' • 

■ ' 3C-I ; . 

.-22'8 

6-2 ■ ; . 





























RECORDED AT PORT BLAIR FROM SEPTEMBER 1S94 TO AUGUST 1904. 15J 

The percentage amount of "wind from the north-east is greater than the percentage 
number of ■winds from that direction or, in other 'words, "winds ’are strongest from the 
prevailing or dominant direction. Also ■winds become slightly more variable, or come 
from directions other than the prevailing ^north-east in increasing amount ivith the 
advance of the season. 

The following gives data for the months of March, April and May, exhibiting the 
gradual transition from north-east to south-'west "winds ; — 


iloyrn. 

PzBoxKrAGE vnunzB ot> wxxdb fbou 

PercentflBe 
of calms. 

N.W. toN.E. 

E. 

s.E.tos.vr. 

■W. 

Marcbi , . , 

70-2 

16-8 

4-1 

20 

6"9 

April . 

48-7 

19-4 

18'0 

7-5 

e-4 

May .... 

32"9 

6-8 

37-G 

209 

2-9 


North-easterly "winds are predominant in April as in March, but -winds from south- 
erly directions are four times as numerous. In May the relations are reversed, and 
winds from southerly directions are somewhat more frequent than from northerly. 

The same changes are indicated by the percentage amounts of "wind : — 


PZBCBirTiOE AMOxrXT 0» WtlTD TJOK 

N.W.loN. t. 

E. 

s.E.tos.vr. 

w. 

71-1 

22"8 

4-7 

1-6 

41-.P 

28-8 

24-7 

6-3 

28-0 

7-6 

45-4 

19"1 


lIosTir, 


March . 
April • 
Moy 


During the south-west monsoon period, from June to August, -winds are chiefly 
from south-west to west. Winds from north-westerly directions, due to the presence of 
low pressure conditions accompanied by heavy local rain in Burma or the north of the 
Andaman Sea, are of occasional occurrence. The follo"wing table gives data ; — 


Mojrn. 

Pebczxttbos kvusbb oy 'mxTDB ibok 

K. toS.E. 

8. 

6, w. 

w. 

N.W. 

Calms, 

Juno 



G"2 

iro 

39-3 


28"2 

13-2 

2-2 

July 

.. 


6-7 

12-1 

48-3 


2G"6 

7"0 

O'S 

August . . . 



4-2 

8-2 

41’1 


32-8 

12'9 

0"8 

Soptembcr . 

• 

• 

13"8 

n-c 

28"8 


2G"G 

14-4 

4'7 


'Winds from west and south-west form more than 70 per cent, of the total observa- 
tions. The wind become more variable in September, those from west and south-west 
being barely 66 per cent, of the total number, whilst those from directions N, to S. E- 
increase from 4’2 per cent, in August to 13"8 per cent, in September. 
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DISCUSSION' OF TllE ANEMOGRAPH ICf ORSEUVATIONS ' ■ - 


Tlie folloD'iDg gives correspondiDg data fer tile percentage amount of ivind:-;^ 


Jloifrn. 

. PtncEKtAOE AUOr»T OF Wllfl) FBOI 

■HHHB 

X. to S. E. 

S. 


■'V, : 

N. vr. . 

Totnl from , ' 
a. to >V. W. ‘ 

Juno . . w . ' • 

(1-7 

1-2-4 

,^44-7 

- . 2C-2, 

ic-o. 

'' ■ 93-3 ; 

July . ' . . . 

. 6'5 , 

14-4 , 

-180 

24-8 

0'3, 

. • ,?3-5 '. 

August ..... 

60 

8-8 

4S-3 

32-4 

n'6. 

' 95-0 

Soptcinbor .... 

iG-r, 

16'6 

33-9 

23-(l 

iO'7 

♦ 

.B3-7' ■ 


I’lie distribution according to ivind amount is almost identical _iritli' tiat' for direc- 
tion only. The percentages are somewhat greater in the former egsefor thej)redominant , 
direction, viz-, south-ivest. • . _ ■ - . • • , ' ; 

The folloAving gives the distribution of uinds according to direction for the retreating, 
south-Avest monsoon period, October to December. It illustrates the change from ■ 
predominant south-AA-est to predominant north-east Avind which occurs in October, and 
NoA'ember : — ‘ 


iXOiTTB. 

Psocs2rT4QB KcnsEB or triMcfl rsou 

N. W. loN.E, 

E, 

S. E. to S. W\ 


N. W. to E. ' 

B< E. to TV', 

Calms.' 

* 

October . 

34-2 

16'2 

28'0 

127 

49'-l 

41*3' 

9-4 . 

November . ■ 

6V5 

,20'3 

12-8 

3'C 

SO'8 

16'4 

■ 2'0 

December . . 

74-0 

203 

4-0 

• O'C 

f)4-3 

6-2 ■ . 

O'S 


The table beloAv giA'es similar data for the amount of wind according to direction : — : ■ 


Movra. 

‘ rCBCKNTAG}; AUOEITT OF WIKD-FBOU . 

N. W, to E. 

E. 

■ 

6. E. lo 8. W. 

TV. 

N. TT, to E. 

, 

a E. to w. 

October k . 

« 

• 

23-8 ■ 

•2S-4 ■ 

.39-9 

. 7’S . ' 

62'2 

477 

November . 

■ • 

. 

407 

43*5 

l-4'3 ' 

I'G 

84’2 ■ 

16-9 

Decembor . * . . 

• 

• 

02-7 

29-1 • 

■ ■ 8-0 

0-3 

01-8 

■ 8-3 


In the following table fuller details a,re given shoAving the change accompanying the' 
retreat "of the' low pressure belt southAV'ards 'doAATi the Bay. It Avill be seen tliat the' 
leading AAinds in October and November are from the east, and in December from the 
north-east : — . , , , ' ‘ • ’ ■ 


MoKtff,. 

1 ' . ' I'cncEiTiAox iworrrf op wiiro pbom , , ' . j 

Tf.TV. 

N. • 


E. 

■ 

• B. E. - 

Other direction. 

October ' . * • 

S-3' ‘ • 

47 

100 . 

• 28-4 - , 

ID'S 

, 28-3' ' 

November ..... 

2-g ■ 

6-8 • 

' ‘si-i; • 

, ia-o 

, 'll'2 

'4-G, ■' 

"December . * " ' , 

■4-6 

' ■ 17-8 

,40-3' • • 

■, 29-1 ■ 

■ ■ V-O 

21-2 • 































RECORDED AT PORT BLAIR FROM' SEPTEMBER 1891 TO ARGBST 1904. 
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The folloiiing bl’ief summary of tlie iFind distribution is of interest. It gives the 
percentage amount of wind from each of two ranges of direction, viz., north-west to east 
and south-east to west, in each month of the year : — 



• 



DlSTSIBOTIOir OB DIBEOTlOir OF WHTU AOOOnnilTO 

Season. 

Month. 






N. W. to E. 

6. E.toW. 




fOetobor . 



62-2 

47-7 


November 



. 81-2 

16-9 


December 



91'8 


Period of predominant 
nortli-eJ^t windst 

January . 



98-8 

P2 


Pebmary 



Do-l 

4-9 


blarcH 



03-9 

6-2 . 

- 

t April ■ 



70-1 

30-0 


fMay 



35-B 

64-5 


June 



13-5 

86'S 

Period of predominant 
south-vest winds. 

■ July 



9-7 

90-S 

* 

August . 



14-4 

85-6 


^September 

• 


20-: 

8oa 


The following gives data of the mean direction and steadiness of the winds as fur- 
nished by the anemographio and anemometric observations* : — 




WllfD DISECTIOK. 


Season. 

Mooth. 

from anemograph data. 

from eyo obserTations, 

(2) 

(0 

(2) 



OJ 



f January . 

N 28° E 

f 

N 39° E 

79 


Cool season . 

C February • 

N 24° E 

N 42° E 

68 



j" March . . 

IS 24° E 

N 03° E 

60 

66 

Premonsoon transi* 
tion period. 

] April .■ 

N 32° B 

N 89° E 

29 

1 


(.May . . , 

S 84° W 

S 39° W 

36 

43 


"Juno . , 

S 66° W 

S 46° W 

68 

78 

Rainy or soutK'vrest 

July . , 

S 67° W 

S 48° W 

76 

80 

monsoon eeason* 

I August . 

S 69° W 

S 61°.W 

74 

81 


tseptember . 

S 70° W 

S 64° W 

63 

• 73 


^October 

N r B 

S 1° W 

4 

26 

Post monsoon transi* 
tion period. 

■ November • * • 

K 60° E 

K 81° B 
/ 

64 

42 


iDecetabet 

N 40° E 

N 67° E 

72 

66 


• Very marked differcncia exist between tbe onomograph records and the eye observations owing portly to considerable difforenceg of exposure 
partly to the failaro of tbe anemometer to record the direction of terj light winds.— W. A. H. 
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• DISCUSSION OF. THE ANEMOGEAPHIO OBSEEVATIONS’ 


Tue Ah'KujL VJHIATION OF Tjis 4IJI Mov^MEVT (ff) — of tlic Tclocity Hs measuped by 

tlie mean holudy air movement irrespective of direction :—r . • " 

The following gives mean data of -this element as obtained : from the anemb^aph. 
records and from observations of the anemometer. , 




HoriiLT MOvnMBnr isatfi^Kc 
Tins or 

1 

ftiTIo (a) (S). 

Sbisoit. 

Moirtir. 

Pet<*rnifne(! from 
ftncmognipblc 
obscrr&'ioni (a). 

Determined fr m 
Bnemotneter oI>* 
eerratioiu <£), 

Cool peason o£ nortli*cafit Tvinda . 

C January • 

7-1 

6*0 

l-l’ 


(.Pcbruary « 

C-2 

6-0 

1-2 

' 

('ilarcU . 

4-4 

4*2 ■ 

I'O 

Transition periotl from E. to 
S,JV. winds. 

•j April , 

B-0 

4. 

1-0 

(May . . 

6-6 

7-4 

0-7 


fJwno * 

j 

7-8 

10 4 

0-7. 

Eainy eenson of S. W. -winds . 

I July 
■! 

8-4 

11-6 

0-7 

1 Angust • « 

7-8 

10-8 

0-7 


t.Septcinl)er 

fi-9 

B'6 

0-C 


fOotober . . 

C-6 

C-3 

1-0 

Transition period from S.W. to 
Jf.'E. winds. 

< November 

6-7 

C-7 

IM 


(December . 

10-5 

7-3 

1-4 


The comparison is interesting as showing the veiy large difPerences of the amount ■ 
of wind recorded due to differences of exposure, and confirms the inference from similar 
comparisons in previous memoirs of the necessity for the wind observations being taken 
under, absolutely the same- conditions of exposm-e for the determination of the variations 
of the air ’inpvement from year to year. Thie. anemometer, it will be seen, registered 
considerably larger amounts from 3fay to September when winds were from the south- 
west monsoon dhections, but less when winds were from north-easterly directions. The 
two instruments recorded practicaUy equal amounts in ■ the transition months of March 
April- and October. The ratio of the amounts for the months of thq 'rainy season and 
May (the period of dominant S.-;W. winds) vaiy..very slightly and average 0-7. 'For the 
period of north-east udnds from Ifovember to February, the ratio averages 1-3, practically 
the inverse of the former ratio., The.anempgraph'appears to have been most favourably- 
situated for recording winds from the dii-ection as indicated by the large value 

of the ratio for these months. , . , 

The anemometer^ data' indicate that there is a double variation during the year with 
two minima and maxima. 'The months of least air movement are March and October* 
Thesu are included in the two- transition periods, and exhibit fr-ansitional features in 
then’ most complete ' form,' viz., rninimum air movement and gr^t variability of 
movement . (or -minimum .steadiness). The months of the greatest air movement are 
December and - July. The former - month exhibits the -'conditions most favourable &r' 
1 -igorous north-east" winds, and, -the/'latter; for south- west.. wdnds.', ! The-,. anemometer 




RECORDED AT PORT BEAIB PROil SEPTEMBER iStli TO AUOOST 190i. 


Voh 

observations indicate that the strongest ■winds occur in July, 'wbereas those of the 
anemograph sho'b' the most vigorous movement in December, , 

A reference to the pressure and ■wind charts in the Meteorological Atlas of the 
Indian Seas gi^ es the foUo'U'ing variation of the 8 a.^m:. nind force (Bea'ufort scale) in 
the squares or areas to the east' and ■\vest of the ^Vndamans • 



\Vx« 0 ? AvpiuiXf, * 

EikT or AXDkMiVB/ 

Tsiit. 

AVind Force. 

Montti. 

Wind Force. 

Month. 

First mininiUTa » 

2-0 

4 4 

2-3 

CyLnrciu 

First mrvxlmnin . 

4'8 

Angust . 

H 

(. April. i 

" June. 

J nly. 

Second minitnnm . . 

2-S 

October 

27 

. August. 

October, 

Second msxiraum . 

3-6 

December . 

3-C 

December* 


Tlie results accord more closely with the anemometer than with the anemographic 
data at Port Blair.* They indicate that winds are somewhat stronger in the more Open 
se.a to the west of the Andamans than tliey are to the east, and that they are absolutely 
feeblest in ifarch and strongest about July. The secondaty minimum is in October in 
both areas, and the secondary maximum in December. 

The first minimum corresponds ■\nlh the period of feeble gradients accom- 
panying the establishment of local sea -winds on the Bengal coast, and the second 
■u-ith the prcvjilence of uniform conditions of pressure over the Bay area during the 
period of -withilrawal of the south-west monsoon ciwrcnts from northern India. The 
first rnaximmn corresponds with the greatest strength of the south-west monsoon 
circulation and the second with the strongest -vrinds of the northeast monsoon. 

(&) Annual variation of the velocity as measured by the north and east compon- 
ents of the mean daily air movement. 

Tlie following table gives the data ; — 



Slcan north 

etnii>cn<nt In xr.U<t 
d-'W, 

ml 

dlcTQ, 

Jtftnll&nt dillx 
iziOTtmtnl. 

pfreentBre ratio of 
the rcruliant reran 
clillj to the total 
or actual mean 
ilalljr tnorement. 

PIrectlon of 
rcoultani daily 
tnoTcretnl. 

Jsnnary .... 

111 

60 

13!) 

82 

27.35° E. 

Fl■llm^T7 . . . 

ES 

G7 

110 

74 

K.37°E. 

^r.nrch .... 

C7 

43 

72 

OS 

17.37°E. 

Ajcril .... 

15 

4G 

4S 

40 

27.71°B. 


th.t d«o rMUer to exposure uud friction tl.nn to 

ilfTcTCncc* V:t;vccn Use I'crloils of obscnalionfi. 
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' 

iTo^rn. 

Jlfftn north 
component in miles 
per diem. 

Iklean east 
component In mites 
per diem. 

Scsallaoi dally 
movement. 

I’crccntaeo ratio 
of (he rc«uUant mean 
daily to the total or 
actual mean daily 
ino\cmcnt. 

T’lreellonnf 
rcstiltaiit dally 
movement. ' 

Mny 

• . 


—IS 

—40 

44 

33 

S. GO’ W. 

Jnno ■ 



— C8 

—116 

133 

71 

S. 69’ W. 

July 

. 


— 8G 

—122 

149 

74 

' S. 55° W. 

August . 

• 


—56 

—128 

139 

76 

S. 07° W. 

September 

• 


—40 

—63 

78 

65 

S. 64“ W. 

October . 

. 


—22 

60 

64 

35 

S, 06’ E. 

November 

. 


47 

• 161 

108 

72 

'N. 74“ E. 

December 

• 


■110 

149 

185 

74 

N.54°E, 


The resultant air movement, like the actual air movement has tivo maxima and 
tvo minima in\the course of the year. The absolute maximum is in December and the 
secoudaiy maximum in July, and the minima are in May and October. Tlie movement 
is least steady in May and October when the percentage ratios of the resultant to the 
total are 33 and 35 respectively. The percentage of steadiness for the peridd.of strong 
north-east ninds from November to February is 75 and of strong south-west winds from 
Jime to August 73. 

Annual and daily distribution of calms . — The following tablo gives the .percentage 
proportion of calms to the total number of wind observations for each month : — - 


MoKTn, 

Pcrccotage of caltnB, 

Januarj' « . . . ♦ ’ . 

3-1 

February . • • • 

4-0 , 

March 

0'9 

. ^ 

April , . • • ♦ ' • 

G’4 

May , 

2'9 

June • • • . • 

2*2 

July . . . . 

O-o 

August ..»••• 

0-8 

September « . • * , • 

4-7 

October 

1 ■ 9-4 

November 

2'9 

December 

0-5 


The data indicate that cahns are least frequent in J uly and December, and most 
frequent in the transition months of October (O'd per cent.) March and April (G‘9 and 
6’4 per cent, respectively). 

* It will bo noticed tlmt the months of maximum froquenoj' oJf calms arc tlioso of miiunnim 'ivlml velocity as indicaicd 
b)' the nnoraometor ; but the relation between wind rclocity and proportion of calin.s is by jto means oxactf the aiiomograpK 
indicated the minimum velocity in September (see paij® 
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' Tlie folloiving taTile gives the distribution of calms on the mean day of each of the 
months of maximum frei^uency, March, April and October 


JPeroentage number of calms at each hour of the day to total number ofioind 

observation, at that hour. 


Hoes, 

March. 

April. 

October. 

Midnight. 

11 

13 

14 

1 

14 

11 

14 

2 

18 

11 

16 

3 

13 

13 

19 

4 

13 

15 

13 

5 

17 

13 

18 

6 

13 

14 

17 

, 7 

10 

9 

15 

8 

8 

6 

10 

9 

4 

4 

6 

10 

2 

0 

1 

11 

0 

0 

0 

Noon 

0 

0 

0 

13 

1 

0 

0 

14' 

1 

0 

0 

16 

0 

0 

1 

16 

1 

0 

'2 • 

17 

2 

1 

2 

18 

3 

2 

6 

19 

4 

5 

11 

20 

6 

7 

14 

21 

6 

12 

17 

22 

11 

10 

16 

23 

13 

12 

18 


Calms hence vary only slightly in percentage amount from 10 P.si. to 7 A,ir. They 
decrease rapidly in number between 8 a.m. and 10 Aiir., are of rare occmTence from 
10 A.Ji. to 5 P.M., and increase rapidly at about 8 p.m. These periods are related to 
other important features of the diurnal variation of the air movement, to be discussed 
later. 
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Discassiox OF THE AXEMOGEAPiriC.ODSEIlVATIOXS 


' Diurnal variation of the velocity or hourly amount of mnch. The north-east, 
monsoon period.— The diurnal variation of tliis element is large and well marked. The 
following gives the chief features in this season : — 


- - - , , i'- 





, Epochs, , ’ 

MoKiir, 

KaxlmnTn. 

Mlulmam. j 

Ampliinde. 

Kfltio iotacftti. 

Maxlmatn. 

I 

Mlnimom. 

January , • • * • 

1 

8-2 

CO 

2-3 

0-3 

1 - 

: 1 r.M, 

1 

7 A.M. 

Pebrnary 

7-8 

4-9 

2-9 

0*5 

[ 3 r.M. ' 

1 : 

6 A.M. 


The curves • representing the variation indicate much ' iiTegularity, The chief 
featru-es are a single maxhnum at the hottest period of the day and a minimmu in the 
early morning at about 5 a.m. The epochs correspond with the chief features of the 
temperature variation. 

The- cmwe for Tehruaiy when slightly smoothed is fairly regular and shoAvs the 
most rapid variation in the morning hours from 9 a.si. to 10 a.m. The curve for Janu- 
ary difPers considerably fi'om that of February in the afteimoon and evening hom’s when 
the decrease is much smaller than in Febimary, and the chief .decrease occm-s in the 
early morning instead of in the afternoon and eA'ening. 

The pre-monsuon period, March to May. — The diurnal variation is large and well- 
marked and the amplitude of change is almost as great as in the interior of India, The 
following gii’es data : — 


MoSIH. 

H 

SKalmom. 

AapHtctJe. 

Efiiio 

DmpHtQdc 

it’csn. 

• 

Epocna« 

Altzimuc], 

Hfnimam. 

March 

. 

.. 



PI.. 

2-6 

6-2 

1-0 

3 P.M. 

4 & 6 A.M. 

April 

• 

• 

•• 

• 

8-0 '. 

2-G 

■ iC-O 

1-1 

2 P.M. 

4 A.M. 

May . 

, 


• 

> 

8-d) 

3'8 

- 4-0 

, 0-8 

1 P.M. 

2 a.m. 


The Amaation in March and April is of AA'hat may perhaps be termed the dry or 
continental type'in Avhioh the amplitude is as large or larger than the mean. 

The change of movement in March and April is greatest in the morning from 9 a.m, 
^ to 11 A.M. and in the afternoon from 6 p.m. to 7 p.m. The afternoon mnyiinuri] rate of 
change is very slightly less than the morning, so that the day portion is very symme- 
trical with respect to the maximAim, The folloAving gives data : — 


Mosth. 1 

0-10 

A.If. 

’ 10-n 

X.K. 

6-C 

r.M. 

C-7 
p. •* 

March . . . , , 

1-0 

1-2 

1-0 

I'O 

i Uu \ r, ^ ^ ^ 

April 

: i-r’' 

1-5 

'■ 3-2, 

1;0 

,1 A • I'i , .>> . . • 


” , » -A 


J -. ' 


The night variation from 10 ' p.m. ■ to‘ 8 a.m. is small in- total aniount, more especi- 
ally in March-and-May.' -Tn'-the former-month' the range 'of ■ variation' is only /6 and in 
May to 7 A.M, is only ’4 































ItECORBED AT TORT BLAIR EROM SEPTEMBER 1S91 TO AUGUST 1901. 


1D9 


Jmio to September . — ^The diiu'nal range is Tvell-marked. during tliis period, hiucli 
more so iJiau in nortli-east India. The follon'ing nires data - ... 

w O 


Hoynt, 

Maxtconci, 

MLaftnno*' 

AraptHode. 

Rfttid 

atcplitodc 

etcatj. 

I3focn», , 

Httslmat). 

Mialmutj, 

Jutto 

« 



. 

10-0 

C-l 

4-5 


1 r.ii. 

6 A.U. 

Jnlr . 

• 



• 

IM 

7-0 

40 

■I 

1 r.st. 

10 p.«. 

Ariosi , 

• 

• 


• 

JO-3 

6-3 

8-8 

•5 

Xoon 

10 r.M. 

Scp.cinK’r 

• 

• 

• 

• 

no 

4-2 

4-6 

•r 

1 r.M. 

12 T.JS. 


Tlie epochs correspond to tlie epochs of tcmperatiu’e as in the preceding period, 
hut the variation is, relatively to the maximum movement, much smaller and the 
curves for the day pei-iod are slightly less symmetrical. The morning rise is someivhat 
more rapid than the fall in the afternoou. The following gives data 


iroTTir. 



Deerraw, 

r.K. 

Jane . 



« 

1*3 

9 to 10 

1-1 

Cto7 

Jnlr , 

• 

. 

* 

J*i 

9 to 10 

o-s 

4 to 6 

Anjuit 


. 



9 to 10 

0-9 

5 to C 

Soplcratpr 


• 

• 

1-3 

9 to 10 

i-o 

5to0 


Tlic variation ns shown by the table below is slight from about 9 r.M. to 7 a.m. 


ilOTTS. 

TArf»tIon 0 
lo7 AJt, 


0-5 


0-4 



September 

0-5 


October to December . — The diurnal variation in Ifovcmber and December is more 
irregular than in the pren'ous periods but the curves present a well-marked maximum 
and minimum. The amplitude decreases rapidly with the season ns shown below : — 







r.rocttt. 1 


3d£st*scn, 


AarlUodtf. 

Sttlo. 


2Ilnlmatn. 

October . • 

9-2 

4-9 

4-3 

•0 

1 P.K. 


4 Ji.ir. 

JTovember . . 

IH 

8-3 

0-3 

■3 

1 r.M. 


8 x.y. 

Bcccinbcr . • 

ll'o 

0-C 

J'9 

•2 

Noon 


8 A.M. 


I ! ' ! — ; — I 

The most remarkr jle feature is the rapid decrease of the amplitude with increasing 
movement, The chiei vprmt}on corresponds vith the tcmpcratiu-c vari?ition. There 
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DISCUSSION OF THE ANEMOGRAPHIC OBSERVATIONS 


ape sliglit irregularities in the evening houi's, but it is doubtful n’hetber. these are not 
due to insufficient observations. ' . ; 

The maxunuin rate of increase is considerably greater than the maximum rate of 
decrease, as shoivn by the following table : — , ■ 



Increase. 

i 

M.M. 

Pccrcase, 

P.iT. 

OcloBer .... 

1-2 

9 to 10 

•7 

'i to t 

November 

0-S 

9 to 10 

*5 

OtoS 

December • 

0-5 

7 to 8 

■i 

iio2 


The year. — The cm’ve for the year is fairly regular and symmetrical, the maximum 
rate of increase being I'l from 9 to 10 A.3i. and the maximum rate of decrease O’G from ■ 
6 to 7 P.M. The minimum velocity is' 5‘7 at 5 A.ii. and the maximum 9*3 at 1 P.:ir, 

The diu7'nal rotation of the air movement. — The data for this featui’e are given in’ 
tables 4 and 6 of the- Appendix, and the illustration curves in plates TY XI TT to 
XXXITI and XL.and XLL 

November to April.— The curves are on the rvhole similar for each month of this 
period. The mean winds range betu’een N. by W. and E. by S., but- there 
is an additional rdovement from east from 10 a.m. to 8 p.m,, the maximum of which 
varies to some extent. It occui's about noon in November and December, 1 p.tj. in 
January and 3 p.m. to 4 p.m. frora Eebruary to Hlarch. During the remainder of tlie , 
day the diurnal rotation is due to a residual movement from approximately westerly 
directions, increasing in amount from 11. P.M. to about 7 A.3I. 

The dimmal rotation curves are elongated figures described in the positive direc- 
tion or clockwise, the longest axis of which are in a direction apprpximately east and 
west, (most closely in March and April). The cmwes are small and somewhat irremdar 
for November and December when the dimmal variation of the movement across the 
Madras coast is small and u-regular. The temperatme differences betu'een the Penin- 
sula and the Bay are then least, and the frequent rainfall introduces considerable ii-re- 
gularities into the air movement. ' ■ • • . ■ • 

Prom January to April the variation of the wind off the Coromandel coast becomes more 
regular and marked;; the chief feature being strong sea and land-breezes superimposed 
on the mean movement. , The most important features of the. diurnal rotation at Port 
Blair dm-ing this period are its magnitude and its large, seasonal variation, 
j May to Oetoher.—The diiu’nal variation' in May and October (and to a smaller 
extent in September) are transitional forms, and the cmwes are small and complex. 

The cmwes for June, July and August all belong to the same type, in which the 
variation is chiefly in the direction of the mean wind or air movement, with a veiy slight 
transverse variation. The additional movement in the , direction of the mean wind is 
positive from abouji 9 A,ir. io 6 p.n. and, hence corresponds with the general variation of 
the air movement, over the, rvhole Indian land area. The ihovement dming the nio-bt 
■horn's from about 9 p.m. to 6 a.m. is constant except for a slight variation of direction 
due to small movements in the ' transverse dh-ection (ghing very slight additional 
westing to the winds from 9 p.m. to 4 a.m.: and thence decreased westing until,9 a.m.) 
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Tlic resolution of the diiUTial rotation into a variation of tlie northerly and easterly 
components, exhibited by the curves for the foiu- months, November, Januaiy, April 
and J Illy, (Plate XLII) indicates its chief features from a someivhat different standpoint. 
The varialion in the northerly direction in November and January is compai-atively 
small, -whilst that in the easterly direction is moderately large. The easterly component 
is positive dm-ing the day hours, and has a maximum shortly after noon. The curves 
for April, show that there is a large variation of tlio easterly component oliiefly from 

9 A.M. to 8 r.M., the maximum being at 2 p.m. to 3 r.ar. There is also a moderate 
variation of the northerly component, chielly during the day hours giving a maximum at 

10 A.M. and a minimum about 1 p.m. The July resolution gives curves for the northerly 
and easterly components wliich arc very similar and have their maximum and minimum 
epochs at the same periods of the da}"-. This is in accordance with the inference from 
the diurnal rotation curve for tlio month, that tlie variation is chiefly one of varying 
strength of the movement in the mean wind direction. 

The year . — Tlie curve for the mean of the year is given in Plate XJj, Fig. 1 and 
cxliibits a diurnal rotation which is on the whole similar in character to that of tho 
period from November to April, consisting chiofl3’- of a variation in tho easteiij* direction. 
As the rotation combines tlie features of two different tx'pcs of variation, differing consi- 
dcrablj* in period, the ciu-vc is more complex than that of either typo alone. It has two 
major loops which represent the changes during the periods 11 a.m. to G p.m. and 1 a.ji. 
to 10 .v.>r. During the former period there is an additional casterl}' element which is a 
maximum from 1 p.m. to 2 p.m. and during the latter the easterly clement is either in 
defect or there is superimpo.sed on the mean movement a westerly component which is 
a maximum between 7 a.m. and 8 a.m. The resolution of the variation into northerly 
and easterly components is e.xhihitcd by the curves of Fig. 2 and Fig. 3 of tho same plate. 

A.v.vlml Ayv ssAsoyAL vAi’umLiTY OF n/K Aiit .vorKi(r.yT, — Tlie folloning table 
gives a statement of the mean monfhh' velocit}' for each month of the period lS95-100Jf 
at Port Blair. 































jQg DISC0SSIOX OF THE ANEJrOGEAPHIC OBSERVATIONS 

The following table gives summary of the preceding data arranged according to’ the 
four seasons: — . . 









KortU-Ci<tt TOonsooix 

rtemoaf<>oti 

period. 

s. w, 

monsooQ period. 

PoatmocsQon 

period. 

Ifear. 

1SD5 







139 

103 

181 

228 

182 

1 890 




• 



183 

121 

212 

211 ' 

186 

ISO? 




• 


* 

167 

103 

193 

231 

170 

1898 







178 

119 

105 

210 

107 ■ 

1899 






« 

183 

135 

157 

214 

170 

1000 






• 

112 

122 

209 

199 ' 

^ .174 ■ 

1901 







103 

131 

170 

210 

171 

1903 






• 

113? 

75? 

160 

1C8 

130? 

1903 



• 


• 


101 

Ill 

101 

220 

. 

1C5 

1901 




• 


\ 

101 

105 

... 


;••• 

Mean 


• 


• 

« 

• 

156 

119 

■■ 

210 

109 


TJie data for the fii’st two seasons of the year 1902 are very doubtful judging simply 
from the smallness of the records. There is nothing in the curves or tabhlated data to 
suggest that the instrument was not in full rvorking order, and hence the means are, 
given for the periods, as on the whole they probably represent real abnormal features o^ 
the air movement. 

The following table gives extreme data : — = 








Paigj. 

Pcrcenlapo 
ratio of 

Mftximom 

hlaximam 






Maximam In 
perjod. 

Mlnlraxitn la 
period. 

rpoge to 
mcaQ daily 
opxciDent, 

amount 
in ii 
hoars. 

amooQt 
in ono 
hoar. 

January • 

. 




219 

08 

— 

n 

671 

33 

February • 

• 




■ 177 

113 


43 

632 

33 

Marcli 

• 

. 



126 

46 

HI 

76 

, 352 

35 

April • 

\ 

. 



188 

76 

112 

93 

618 

38 

May , 

• 




179 

105 

74 

66 

420 

27 

Juno 9 1 

1 

• 

• 


229 

107 

122 

06 

800 

.28' 

July . , 

i 

, 

• 

1 

246 

iqs 

78 

?9 

• 420 

81 

August , 

• 




238 

127 

;n 

59 

890 

29 

September . 

t 


• 


170 

113 

57 

dq 

, 667 

31 

October , 

• 




' 273 

'oi 

■ 179 

116 

• 772 

' • 43 

IJovetnbor • 

. 




287 

187 * 

100- 

43 

886 

60 

Pccrniber . 

! 

• 

• 


320 

' 170 

159 

53 

887 

. 46 
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, ;■ The range of variation in the monthly means is greatest for the months of Janu ary^ 
June, October 'and December. 

The folloiving table gives the frequency (in days per month) of the vrind velocities 
indicated in miles per day at the heads of the columns : — 



Under 

60. 

60 to 

100. 

100 to 
160. 

160 to 
200. 

200 to 
250. 

260 to 
300. 

300 (0 
400. 

400 to 
600. 

500 to 
COO. 

COO to 
700, 

Over 

7C0. 

Januarj 

• 

« 


1*0 

2-7 

9-3 

lO-I 

4'S 

1-8 

0-9 

0-6 

0-1 

... 

... 

February 

• 



1-1 

B-4 

10-1 

6-2 

2-4 


OS 

0-4 

os 

... 

... 

March . 

• 



2-7 


13-3 

1-9 


0'2 

0-1 

... 

... 

... 

... 

April . 

• 



1-2 


9-9 

•2-8 

■1 

0'6 

0-2 

0-4 

0-1 

... 

... 

May . 




0-4 


11-0 

4-9 

• 2-1 

I-O 

0-7 

0-1 


«*• 

... 

Juno , 




0-3 


6*5 

6-7 

G-4 

4-2 


... 



.. 

July . 


• 


0-1 

1-3 

6-8 

7-C 

s*o 

4-4 


0-2 


B 

... 

Angnst 




■0-2 

2-1 

0-9 

9-8 

C-7 

3-4 

1-9 

... 



... 

September 

. 

. 

. 

0'9 

0-9 

9-0 

4-9 

IS 

20 

1-4 

0-1 



... 

October 




3-7 

11-5 

6-1 

3-1 

2-4 

1-3 



0-9 

0-1 

0-3 

Movemher 

• 



09 

6-S 

6-2 

3-1 

3'8 

2-8 

3-9 



0-3 

0-4 

December 


• 

• 

0-1 

1-8 

6-2 

6-9 

C'7 

SS 


B 


0-8 

0-4 


■ The table illusti'ates some interesting features of the air movement at Port Blair. 
During the period &om January to May, the daily amounts difPer only to a moderate 
extent from the mean. Thus in January, for which the mean wind amount is 170 miles 
on 19'4 days of the month the amounts range between 100 and 200 miles, and in March 
the amounts range between 60 and 150 miles on 26'2 days, the mean wind amount being 
almost exactly 100 miles. Similar results hold for Aprils and May. In the period of 
humid winds from June to December the range of variation is much gi’eater.' 

Another interesting feature is the almost complete absence of strong winds exceed- 
ing 400 miles from June to September* Duiing this period of foui- months the average 
duration of such winds is only 0'2 day. On the other hand they are of occasional 
occm-rence from Januaiy to May (two days on the average) and of comparatively 
frequent occm’rence from- October to December (10'3 days). This confirms in the most 
striking manner the statement of the character of the winds in the Bay in the south-west 
monsoon proper, more especially the absence of cyclonic storm winds in the full sense of 


* Either the anemograph or the anomomolor data arc quite mialeading in regard to this feature. Tlie following has 
been made up from the tabulations of the 10 and 10 hour ojo observations - 

Frequency in days per month of winds eiceeding 400 miles per day, from anemometer observations : — 



ms. 

JSOfl, 

IB97. 

im. 

IfiOO. 

2COO. 

1001, 

1002. 

1003. 

Arorago. 

.Tannery . 

m 

0 

0 

0 

0 

2 

0 

. 

0 

0 

0-2 

July .... 

12 

12 

8 

0 

14 

9 

10 

8 

4 


Ifovemher . . 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0-4 


W. A. H. 
















































Discnssiox OF THE AKEJIOOEAFHIC OBSEKVATIOKS 

tlie TTOi’d} and tlie large range of rariation between the feeble winds -and, the strong grinds, 
of the alternating periods of the monsoon in the Bay. - ' ^ 


Meteoeoiogicax on stoem winds. 

Cold toeathev (January and Fehruary).—Movms (in the proper sense of the word)., 
very rarely if ever occui- in the Bay or the Andaman Sea in Jahuaiy and .Pebruaiy^ 
Strong winds are occasionally experienced w'hen steepish gradients normal in direction 
obtain as is frequently the case after the passage of cold weather storms through Bengal', 
and Upper Burma. The high pressure conditions in Burma and Bengal -are usually , 
most marked when the storms give rain during their passage through these areas. Steep, 
gradients also occasionally obtain diuing the rising phase of the short iJeriod oscillations 
of pressm-e which are a conspicuous' and noteivorthy feature in the meteorology of 
India, and are due to general actions undoubtedly extending over the whole of southern 
Asia and the Indian seas, and probably over a much larger area. ... 

In the following are given hourly data of the aii- movement in two tj'pical periods 
of strong winds at Port Blair during the cool season. The periods selected are : — 

(q.) The 12th and 13th of Pebruary 1897. 

(b) The 27th to 29th of Januaiy 1898, 

The general meteorological conditions are fuUy exhibited in the Daily Weather 
Beports and Oharis of each period. , . . 

Weather was feebly unsettled in northern India on the 10th and 11th of Pebruary ; 
1897 on which days light to moderate showers fell in north Bengal and Bihar and also' 
in the Punjab. On the morning of the 12tli, pressure was in considerable excess in 
north-east India and in moderate defect in the south of the Bay, and hence steeper 
gradients than usual obtained in the Bay area. Similar conditions slightly less marked 
continued on the 13th. , 

The second period of strong winds followed the passage of a feeble cold- weather- 
disturbance across India, It gave munerous showers to the Punjab on the 23rd and 
24th, a few local showers in the United Prorinces on the 25th, and a series of thunder- 
storms with light to moderate rain to Bengal on the 20th. Pressure increased rapidly at 
the head of the Bay after the rainfall and .was in considerable, to large excess on- the 
morning of the 27th, giving steep gradients over the Bay, Pressui-e gave way on the 29th 
and 30th and on the 31st normal gradients obtained. 
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27th 

2Slh 
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IIOttT. 

Dliectlon. 
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p'.rection. 
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dnrlng 
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Direction. 
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E.UJ!. 




, 

13 

H.E. 

25 


8 

B.U.E. 

20 

E.N.E, 
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'N.E.' 
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„ 
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» 
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E. 
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„ 

10 

>. 

26 


12 

11 


• 

• 


' 

20 

II 

33 

II 

21 

II 
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11 
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• 

• 


• 

27 
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.. 


13 

}] • 
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20 

II 
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B.1T.E. 
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II 

28 
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. 

22 

II 

23 

II 
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.. 
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II 
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. 
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II 
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E, 

1C 

>1 

27 

II 
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3G 
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„ 
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II 
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II 

10 

17 

II • 
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24 

E. 

15 

II 

Id 

II 

20 

II 

10 

18 

II • 
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. 

21 

I> 

13 

B.N.E. 

19 

It 

23 

|l 
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19 

B-JT-E. 




. 

20 

E.I7.E. 

11 

•„ 
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II 
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II 

21 

>1 

25 
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II 
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22 

II 
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7 
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II 
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11 

2-1 

E.N.E. 

9 
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■ 

29 

E.N.E. 

12 

II 

19 

II 

20 

II 
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The chief characteristics of these periods of strong ■winds are that they last for 
short periods of 24i to 72 hoiu's, during 'which the accompanying easterly - "winds vary 
slightly in direction and intensity, and completely ohscuro the diurnal variation. As- 
suming that in such period the total amount of ivind is not less than 300 miles in 24 

! ■ E 




















IQQ DISCUSSION OF-THE ^T:sroaKAPeiC OBSmVATIONS., 

hours, the following gives their number in each year of -the period' of anemographic , 
ohseiTati'ons : — ■ ' ■ 


MoMb, 

Year, 

Periofl, 

Number ol 
days,. 

Amount 

Id 2^ hours. 

.Greatest 

In oDo hour. 







“ 





ISOG 

• • 

• 

1 

1 

379 

20 



1897 

• • 


1 

1 

338 

20 



1803 

• * 


3 

7 

671 

. 33' 

January . 

1 

1890 



1 

2 

304 

23 


1 

1 

1903 

• • 


1 

3 

(WO 

21 


1 

1 

1901 



2 

2 

451 

SO 



1897 


. 

1 

2 

608 

33 



1899 



1 

4 

632 

80 

February 

.•1 

1901 



3 

4 

441 

37 



1903 

. 


1 

4 

413 

28 



1903 

• 


1 

1 

303 

20 . 




TOTAt 


• 10 

31 

... 

... 


The total number of periods in the nine years ISQG-lOO-l was 16, and of days ■■of 
sti^ng winds 31, i, e,, an average of approximately two periods, and 3^ days per year., 


• PREMONSOON TRANSITION TERIOD. 

As already pointed 'out, cyclonic storms occasionally form in this period in the 
neighbourhood of the Andamans, and march either westward to the Coromandel coast or 
northwards to the Bengal and Biuma coast. Three such storms were generated during 
this season in the period 1895-1904'. The conditions for their initiation are- rarely 
present in March. 

The following gives data of the occasions on which , winds exceeding 300 miles ;in 
24 hours were registered : — 


Month. 

Tear. 

Pale. 

M 

2Iftz(mnm 

2-1 boors. 

Maximum 

Itt 1 bout. 

Sttfiscs. 

f 

Harch , . • 

... 

... 

' No ocensioD. 


• 

f 

1805,, 

22na to 2.1th . . 

: 490 ■- 

648 , 

32.,' 

Cyclonic storm. 

April . , . J 

1898 

^Uiiuid 13th 

^ 473 ( 

, 480 

38 

Ditto. 

1 

1898 

19th 

315 

316 

28. 


1 

1899 

10th 

■ 321 

321 

21 



1895 

6th . 

340 

340 

■ 20 



1895 

17th 

305 

305 

20 



1895 

19th 

300 

390 

23 


May 

1899 

26th and 27th • . 

311 

312 

19 

Stcop gradients for 







Bouth'vrost %Tiudfl in 







tho Bay. 


1903 

13th 

307 

307 - 

27 

Ditto- 

1 

1001 

23rd find 24th 

403 

420 

26 
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The following gives .data of the "winds during the storm of 22nd-26th April 1895 • 


Boub. 

• r 




WlITD DIBECTIOK. 





WlIH) AiroUITP. 




20tli. 

2Ist. 

Bj 

B 

24th. 

B 

20th. 

B 

22nd. 

23rd. 

m 

m 

Midnight to 1 

• 

E.N;E.- 

-E. • 

-E. • 

•S.S.E. ■ 

■' 

•S;E. • 

•S.S.47.- 

s ■ 

^ • 

10 

23 

26 

10 

1 to 2 . 


E.N.E. 

E. 

E.S.E. 

' S.E. . 

S.E. , 

S.47. . 

6 

6 

16 

24 

25 

B 

2 to 3 . 


E.N.E. 

EiS.E. 

E.S.E. ' 

E.S.E. , 

S.E. , 

S.S.47. 

B 

6 

19 

i9 

'^0 


3 to 4 . 


E.N.E. 

E.S.E. 

E.S.E. 

E.S.E. 

S.E. , 

S.S.47. 

H 

6 

15 

26 

30 

m 

4 to 5 . 


N.N.-W. 

E.S.E. 

E.S.E. 

E.S.E. 

S.E. , 

s. ■ 

B 

2 

23 

27 

25 

m 

6 to 6 . 


•Calm 

E.S.E. 

E.S.E. 

E.S.E. , 

S.E. , 

S.S.47. 

0 

i ■ 

19 

30 

'29 

11 

6 to 7 . 


Calm 

E. 

E.S.E. 

E.S.E. 

S.E. , 

S.S.47. 

0 

4 

22 

32 

29 

9 

7 to 8 . 


NJT.-W. 

E.N.E. 

E.S.E. 

S.E. 

S.E. , 

S. . 


8 

22 

29 

27 

11 

8 to 9 . 


N.N.W. 

E.N.E. 

E.S.E. 

S.E. 

s. . 

S.S.47. 


6 

18 

28 

26 

11 

9 to 10 . 


N.N.E. 

N.E. 

E.S.E. 

S.E. 

S.47. , 

Anemog. 


9 

24 

25 

11 

... 

10 to 11 . 

* 

N.E. 

E.N.E. 

E.S.E. 

S.S.E. 

s. 

clock, 

stopped. 

H 

13 

21 

32 

B 


11 "to 12 . 

• 

N.B. 

E.N.E. 

)B.S.B. 

S.S.E. 

s.s.'w. 


H 

12 

17 

24 

H 

«•« 

12 to 13 . 

• 

NJi. 

E.N.E. 

E.S.E. 

S.S.B. 

S.S.47. 

**• 

8 

13 

24 

21 

4 


13 to 14 . 

• 

E.N.B. 

E.N.E. 

E.S.E. 

S.E. 

S. 

••• 

8 

13 

22 

24 

6 

»<« 

14 to 15 . 


E.N.E. 

E.N.B. 

E.S.E. 

S.S.E. 

S.S.E. 


S 

19 

23 

22 

20 

... 

16 to 16 . 


E.N.B. 

E. 

E.iE. 

S.S.B. 

S.S.E. 


9 

13 

26 

23 

si 

... 

16 to 17 . 


E.N.E. 

E. 

E.S.E. 

S.S.E. 

S.S.B. 

47. 

9 

19 

19 

20 

24 

9 

17 to 18 . 

• 

E.N.E. 

E.S.E. 

E.S.E. 

S.S.E. 

S.S.B. 

"17.8.47. 

8 

16 

21 

26 

20 

9 

18 to 19 . 

• 

E.N.E. 

E.S.E. 

E.S.E. 

S.S.E. 

S.S.B. 

47.S.47. 

10 

21 

19 

27 

11 

6 

19 to 20 . 


E.N.E. 

E.S.E. 

S.E. 

S.S.E. 

S.S.47. 

S.47. 

9 

14 

23 

19 

9 

4 

SO to 21 ' . 


E.N.E. 

S.E. 

sj;. 

17.8.47. 

S. 

47.S.47. 

9 

25 

23 

4 

11 

4 

21 t6 23 . 

• 

E.N.E. 

E.S.E. 

E. 

S.S.47. 

asAV. 

S.47. 

5 

is 

17 

10 

10 

4 

22 to 23 . 


E.N.E. 

E.S.E. 

S.E. 

S.S.B; 

S. 

S.S.47. 

6 

2 

26 

12 

15 

6 

23 to 24 midniglit 

B.N.E. 

B. 

S.S.B. 

S.S.E. 

S. 

S.S.47. 

6 

6 

24 

22 

12 

6 


Other typical storms of this period "were those of the 12th to 13th A^ril 1898, and 
23rd to 24th May 1904.' 


South-'Wesx Monsoon PeeIod. 

' ' Below are given data of typical cyclonic storms of t;his period. Pur ther details may 
be found in the Meteorological Atlas of the Indian seas and in the annual summaries of 
the years concerned. 
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DISCUSSIOS OF THE AKEltOQBAPHIC OBSERVATIONS 


Otceonic storm, Atjghst 15th to 21st 1900, 
{See page 877, Annual Summary.) 


Date. 

Total. 

Mfli. ] 

TilDB. 

13 

199 

i 

11 

13 to 14 

13 

225 

18 

13 to 14 

14 

2.15 

14 

13 to 15 

16 

272 

18 

14 to 15 

16 

337 

19 

14 to 16 

17 

317 

21 

14 to 15 

18 

306 

20 

13 to 14 

19 

Totai ! 

221 

I 


9 to 10 

12 to 13 



CvoiiONio storm, September 1899. 


{See page 720, Annual Stmmary.) 


Date. 

TolftJ, 

Hax. 

Time. 

^ia, 

Time. 

■ B. 

B.S.'W. 

B.W, 

w.B.Tr. 

•TT. 

TT.N.Tr. 

19 

170 

13 

16 to 16) 

, 3 

^7 to as 

... 

10 


3 

■ 1 




c 

10 to 11, 

1 








20 

319 

20 \ 



7 to . 8 

**• 

21 

I 






1 

12 to 13 

) 





H 


**' 

. 21 

316 

22 

7 to 8 

9 

20 to 21 


17 

. 

7 

m 


... 




10 to 11 

■) 

■ ' ■ ' 

- 



m 


■ 

22 

311 

19 { 

13 to 14 

1 ^ 

19 to 20 

M* 

21 

2 

D 


•.r 

23 

201 

12 

11 to 12 . 

4 

4 to 5 

4- 

12 

6 

2 

’’ 


Total . 



* ‘ 



4 

81 

26 

■ 

2 

- 

... 


Tlie chief feature is the steady but intensided monsoon ■vrinds. 















































Ki:coi!i)f:p AT ror.T hlaiii kp.om scrxKMnnn isDi to auoupt ipoi. 


109 


CrcioKio sTOust or Jrax SGxn to SOtii, 189G. 
{See 2 }affC 63o, Annual Summary). 
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DISCUSSION' OF THE ANEMOGRAPIIIC OBSERVATIOSS 


Amount of wind, Jilly 1896.^ 


HOUBS. 

2l6t. 

22nd. 

23ra. 

■ 

£5lb. 

2ath, 

■ 

28th. 

20th. 

80tb. 

8l8t. 

lIcoQ of period. 

-0 16’ 1 


4' 

,11- 

ii’ 

■17 

.16' 

IB 

• 18 

•■'lO 

15 ■' 

■ 16 

11 

18 

14 

2 



16 

14 ■ 

14 

16 - 

M 

14 

10 

16 - 

’ 18 

10 


14 ' 

Bio 3 i 



14 

16 

A6 ' 

16 

|l4 

17 

■ 16 ' 

18 

! 

'll’ 

10 ■ 

14' 

3io 4 



14 ' 

16 

ii 

15 

10 ■■ 

16 

■16 

17 

> 16 

14 • 

45 

16 

4 to 6 •' 



12 ■ 

16 

16 

16- 

ilO 

20 

-20 

H 

16 

10 

13 

14' 

6 to 6 



14 ■' 

14 

i6 

18 

9' 

20 

■16 ' 


! 14 

11 

, 13 ' 

14 

G to 7 


•. 

16 

14 

12 

16 

14 

15 

■ 10 

18 

. 13 

11 

10 

14 ' 

7to 8 ; ' 



11 ■ 

16 

'17 

14 

16 

25 

■ -19 

16 

16 

■17 

13 

16 

8 to 0 • 



14 

12 

11 

1^ 

14 

16 

■18 

14 

18 

12 


14' 

9 to 10 



16 

18 

•'16 ; 

16 

16 

IG 

-17 

12 

10 

19 

12 

10 

10 to 11 ; 



13 

13 

15 

20' 

14 

19 

■18 , 

21 

21 

12 

10 

17 

11 to noon . 



■17 

18 

■17 

16 

,18 

21 

■ 17 ! 

17 

15 

14 

19 ' 

17 

Noon to 13 ’. ■ 



18 ■ 

10 

’20 

20 

16' 

19 

■20 ' 

20 

17 

■ 11 

10 

18 

13 to 14 



10 

IS 

14 

i 

20 

16 

20 

-16 ' 

18 

. 16, 

■is 

14' 

l7 ’ 

14 to 16 



10 

18 

' 19 

20’ 

119'J 

20 

' 17 

12 

15 

15 

18 

li 

16 to 10 



16 

24. 

■ 19 

20 

19 

20 

’ ! 

12 

) IS ’ 

i 

17 ' 

is-' 

.17 

16 to 17 



15 ■ 

15 

10 ' 

15 

1 12 ' 

20 

-17 ■ 

11 

1 

! 

' 11 ■ 

18 ‘ 

• 16 ' 

17 to 18 



!i6' 

1? 

‘12 

ik 

!io ' 

14 

"lOi 

12 

. 13 

' 12 

14 '' 

• 14 ' 

18 to 19 



16 

18 

10 

10 

16 

16 

18 

8 

12 

13 

13 

• 14 ' 

19 to 20 



14 

14 

17 

14 

17 

17 

12 

12 

13 

11 

13 

14 

20 to 21 



16 

13 

*20 

12 

11 

14 

10 

15 

16 

10 

12 

.14 

21 to 22 



17 

12 

16 

14 

12 

16 

17 

18 

10 

11 

12 

14 

22 to 23 



13 

10 

16 

16 

18 

16 

10 

14 

10 

14 

6 

13 

23 to 24 



16 

13 

16 

13 

16 

16 

20 

16 

14 

12 

8 

14 


POST-MOKSOON PERIOD. 


There is an almost entire absence of cyclonic, storm ivinds in the centre of the Bay 
from June to September. Prom October to December cyclonic storms occasionally form 
in the centre and south of the Bay (apparently over the area of re-curvature of the 
south-vrest current) so that Port Blair is either to the east or north-east of the storm area, 
even in its initial stages. The storms almost invariably march westwards, and Port 
Blair experiences winds of increasing intensify during the earlier stages of development 
of the storms, and strong but decreasing winds with their westward march to the 
Coromandel or Gircars coasts. 

Ass umin g that disturbed weather is associated with winds of over JOO miles per 
diem for at least 48 hours and a maximiun of 26 miles in one hoiu’, the foUbwing 
gives data of all such periods in 1894 to 1904 : — 

•ii'oTE (I) The Tcmarkablo steadiness of the winds tliTooghoat. 

(3) The e m a U rcsfl ol the dlatnal rariatfoni aod Its sj^ioxlmato ttccordance with the wean diaroal of the pcrloo. 






















RKCOTOED, A’r JOIIT, BtyAUl FROM SEPTEMBER 180i TO ACGEST lOOi. , 17 ] 


Month. 

Tear, 

Bate, 

Mcsia 

Si boort. 

Msxtmnm 

In 24 boars. 

Ma'x!mnm 

Q ODO hour. 

DlrccHon of 
maximum. 

Occasion. 

r 

( 

,lSUi to 22na 


GS3' 

730 

40 


Cyclonic storm crossi-a 


ISPl ^ 







ilndras coast on 2^nd. 


( 

2nth lo Slot 



433 

33 

■OSH 

Ditto. 


1S05 

23ra 



Oil 

28 

1) 

Crossed Circars coast. 


( 

Pth to 11th 


420 

613 

Si’ 

E. S. E. 

Fcoblo storm crossed Cir* 


ISPS j 

23ra 


423 

423 

20 

• E. . 

cars coast. 

OctoVcr . .■ 


10th nna 11th 


411 

•tlo 

30 

E. S. E. 

Jloacrate atorm Coroman- 


\ 





2D‘ 


dol const. 


ISPOS 

20th ona 2l5t 


405 

4SS 

E. X. E. 


' 

( 

21lh to 2Plh 


C5G 

703- 

40. 

S. S. K. 




22na ona 23ra 


460 

CIS 

37 

E. S. E. 




20tl> nna 27tli 


4S1 

481 

30. 

, B. 




27th and 2Sth 

“ 

003 

772 

43 

E. S, E. 


r 

■H 

12lh nr.a 13th 

• 

483 

■ 607 

S3 




23ra 


003 

003 

30 

E, 

Xo storm shorvn hr D. "W. 






28 


R., apparently effect of 
steep gradients. 



18P3 

20th to 23ra 


470 

621 

E. X. E. 



ispc| 

Pth to 12th 


420 

4S1 

47 

E. S. E. 



17th lo 10th 


407 

C2P 

31 

E. 



ISO* 

21th to 30tli 


CS3 

SSO 

60 

It 



lS9s| 

2na to Cth 


012 

6P0 

3P 

E. S. E, 


Xovcmbcr 

23rd Mia 2 llh 


4S7 

630 

2S 

E. X. E. 



1S09 

27th nnd 2Sth 


023 

CS5 

SI 

K.E. 




2nd • 


601 

601 

30 

IV. S. IV. 



/ 

2l8tto21th 


010 

702 

30 

E. 



IPOl ) 

11th 


411 

41 1 

26 

!♦ 



( 

10th and I'Uh 


41 P 

431 

2S 

E. S. E. 

t 


f 

11th 


WO 

CIO 

.38 

E. X. E. 



1P03 J 

3ra 


601 

601 

30 

E. S. E. 



1 

23ra to 27th 


622 

070 

35 

II 



ISPl } 

12th to 15th 


Data im- 

C.18 

40 

II 

Steep pr.Taicnts in south 



rcrfcct- 


2S 

E. 

of Bay. ■ 


( 

IPth nna 20th 


416 

44S 



r 

Sth to nth 


731 

8S7 

41 




1S03 j 

13th 


453 

453 
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DISCUSSIOI^ OP THE AN'EMOGRAPHIC OBSEUVATIOXS 

Tlie following gives a summary : — ^ » 


I«Dml>oT ot 
periods. ^ 


jrailmnm in Ufaxlmtim in 
24 hours. 1 hoar. 


October . . 

Novomber . . 

December 


And according to years 


Tsis. 

1804 . 




1805 . 




1808 . 

• 

• 


1897 , 

« 

• 


1898 . 

« 



1899 . 

t 



1900 , 

• 



1901 . 

• 



1003 . 

• 



1903 . 

• 




KnuoEfi OP 8TOBU pcsross. 


Ncmher of 
days. 


Tile aboTe indicates that the average ntunber of storms in this season is 3’3 per 
year, and of stormy days 10-1, i.e., .tbi-ee days for each storm. ■ 



























KECOHDED AT PORT BLAIR FROSI SEPTEMBER 1891 TO AUGUST 1901. 
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The folloiving gives mean data for : — 
1903 October 27th and 2Sth. 
1897 November 26th to 30th. 
1896 December 9th to 11th, 


— 

1(03 

October, 

1107 

Korctaber. 


27th to 2Sth. 

2eth to 30th. 

Midnight to 1 

31-0 

34-8 

1 to 2 
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32-2 

3 • 
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28-4 

^ ••••■• 
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30-2 
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7 ■•«••• 

32-6 
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29-0 


27-0 
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25-5 

S5'l 
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17-6 
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29-0 
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31-4 


1895 

December, 

nth to llth. 
(0 r.u., 8th to 
0 F.re., llth). 

SO'O 

> S5-0 

32-0 

36-3 

32- 6 

33- 3 
3C-0 
33-0 
337 
827 
35-0 
So-O 
337 
SS-0 

31- 0 
320 
33-0 
317 

32- 3 
30-0 
297 
27-0 
2D'3 
29-0 







2^tmher of winds recorded tinder each octant of the compass at each hour in each month of the year at Fort Blair 

during 10 years. 
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DISCUSSION OF THE ANEMOGBAPniC OBSERVATIONS • 




















































Tahi-s: 1 . — Xfvnher of tcifxh ri'cordcit iituicr CdCh cctiuil 0/ the cotnpim nt each hoiir in each month of the yenr al Fori Flair 

iluriny 10 years - rnnttl. 


ItECOnDED at tout 1)1, AtH FIIOM SErTKMDEIl ISO) TO AUGUST 1001. 
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Table 1. — Numler of loinds [recorded under each octant of the compass at each hour in each month of the year at F 
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DISCDSSION OF THE ANElIOGBAPniC OBSERVATION'S 


























































. Table 1 . — Number of tcitids recorded tinder each octmt of the eompass at each hour in each month of the year 

at Fort Blair diirhig 10 years — contd. 
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Ta'BIjb of 'icinds recorded under each octant. 
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Table l.—NumUr of toinds recorded unde)' each octant of the compass at each hour in each month 0 / the year at Port Plain 

during 10 years — concluded. / 
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Table 2. — Nimhef of miles recorded under each octant of the cotnpass at each hour in each month of the year at Fort Blair 

during 10 "years. 
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Number of miles recorded under each octant of the coi7ij)ass at each hour in each month of the year at Fort Flair 

during 10 yeai’s — contcl. 
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RECOUDED AT PORT BLATR FROM SEPTEMBER 1891 TO AUGBST 1901. 
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' Discnssiox OF THE AXEMOGBAPHIC OBSERVATIONS 




































Table 2. — Nuniher of miles recorded under each octant of the compass at each hour in each month of the year at Tort Blair 

during 10 years-r-corLo\d. . . 


EECOEDED AT POET BLAIE PEOIT SEFTEIIBEE 1894 TO AUGUST 1904. 
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j 3(. DISCUSSION OF THE ASESIOGBAPHIC OBSEItVATIONS 

I'jVBLH 3. — Number of miles recorded under each odant of the compass in each month' 
of the year at JPort Blair daring 10 years. . ' 
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PlSCTJSSIOIf OF THE AUEMOGRATIIIC OBSERVATIONS 


ABLE 6. — Hourly co-ordinates of the mean diurnal variation of loind movement at 
Port Blair from the 10 years' registers a BeeJcley's Anemometer. Bast and 
North are designated hy South and West hy — sign. 
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Table G.—Mean movement of air irrespccti^oe of direction in each hourly interval of each month as registered hy a Becldey's 

anemograph at Port Blair from September 1S94 to August 1904. \ 
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Table 1. — Number of toinds recorded under each octant of the compass at each hour in each month of the year at Bliubri 

during 6-7 yeai's. 
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'Table l.—jSfttmbC}' of winds recorded under each octant of the compass at each hour in each month of the year at Dhutiri 

during 6-7 years — continued. 
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Tahu: 1 . — Ntttnhcr of trhuh r<;cordcd under each ocluiil of the coiitpnit, ut each hour in each month of the i/car 

at J^liulri durimj C'7 yeura — coiilinuetl. 
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T.VIJI.i; 1.— -3’iiMJitV' Cif tciitdf iVCOftlal iiiHlt'r fach octnnt of (ho coihjhim at each hoiti' in each viotidi of the 

tjcar o( Dhuhri tiut‘iii;i 6-7 yivu'tf— conliinioJ. 





























































V«!(K.tUcs utlc6i> tkauO'l mile &uli<iar arc t^Lvu om calm. 



^Oeooo-^ocni;»&eg 


ooao< 5 ro>o«»i»cot»j-*o 


to»--‘toococi 3 eotoo};^'<>o*^*<T-^oo 


^SS?t*^"^*^*' 7 **»OQ.OOOOC 2 >»«SO<OCOOCoCO 


?^^CS»vt 03 OOO<»<»<»‘<» 0 iC>OOCJC:i 0 ?C 5 
- ■ ’''►“COH-COOl«J>OCOOO*^ti»COtlOI— ‘tOOCOO 


o 


^ ^ Cl CO 


WC» 0 €* 5 ^eiOOOCiOOOOOCOOO<»*^»C> 


K O 

O !►“ 


w M o CO 


^^ooo*^cocit?i-< 3 ioM<rco<TOt>«oeoooo 






to CO eo CO CO CO td 


'®? S: 

O CO 




cncxcoocotO'Cotfw 


S?lf 2 §ss«ssiE;sr^ 




to o 00 «<t 


oocovt^»,co: tf*.toit*oocOMi;-Coco^cngfcO 


^^ 0 »-'o»otowC 5 «<r 


tOCr«COtOCOCOCJiCOCOOCO*^COO 






*<Tv»o>ooco<roo<»tf 5 Cnoo 


COCOCO«^MO*^COMtOQOOOOOOCOplO 



•*5roc5C5oacoco«o-Qejcictif».cocottk.ocnetci<»c«csc5 1:*^ 


jf'COCOJ^-CO^tf^CnCOtOtOMI^MMeOCOCOjaHtf^COtOt^tr^ 


CO ^»P^Ci 9 tOCOCOl^COCOtOMtOi;^CnoiCO(>.|^(^>lr»Cnt^CO»;^ ^ 


'^r)COC 0 |£.(Sii.C 0 tO»-*l->M www c* 

Ojh-‘tOcOH*d«<rcO'^TOO«<TCO<OCOCOC*C5ClCO<l01ClCOC5**^’ P 


sNoiiYAaasao oiHaTapOKaNV anx ao KoissaDsia 


Table l.—JVumler of toimls recorded under each octant of the compass at each hour in each month of the year at Dinibn during 
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Tabm 2.'^ Kitmhcr of miles recorded under each octant of the compass at c.ach hour in each month of the year at Jjhnhri 
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APPENDIX. 

I'ABiE 6, — Mean movement of air in'espective of direction in each hoiirly interval of each month as registered hy a Bechley ; 
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